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the  transition  Reynolds  number  for  a  separated  flow  from  larson  and 
Keating  (7).  It  is  therefore  possible  that  the  Reynolds  number  based  on 
separation  length  is  approximately  equal  to  the  corresponding  transition 
Reynolds  number  at  all  test  conditions  for  which  transitional  separation 


H  Oj  'H 
O  C  >  -P 


P  P 
I  d  '-P  p 

I  o  4)  P  'd 

P  id  d  d 

I  p  EH  fl  o 

I  05  o  o 

I  u  o 

!  A  «  s  -H 

4)  g  3  -P 

I  CO  :3  1)  dS 

I  O  P<  4)  0) 

•P  S  4) 

I  -P  S  >1  h 

I  -r-l  +>  4-1  O 

I  (0 

1  d  P  G 

:  3  rH  oco 

u  a  ^  o 

I  p  > 'd  H 

I  ^  ^  X 

05  d  m  r- 

i  o  3  a> 

3^  P  • 

i  § 

s  d  d  cd 

>  3  Oij 

I  p  V 

^  d  M  P<X) 

H  B  Q  O 

1  Is 

O  0)  <£i 

I  o5  00 

»  d  d  d  d 

,  d  a  o 

Id  p  d 
>  (0  P  CiD 
'  p  d  p  d 
I  d  Pi  u  a 

•w  -p  P 

3.5  g’c 

>  G  P  P 
I  P  ^  ^ 

;  P  u  d  <n 
I  M  P  Q  d 

>  p  ^  P<  p 
I 'd  >  d  H 


3  Pi  d 

a  d  o  d 

p  w  p  jd 
X  ,  top 
q3  ^  d 

a  o  p  d 
o 

d  ;d 

,d  p  d  P 
p  M  P  o 
d  o5  d 
<0  d  5h  P 


rd  d  d 
d  (0  d 

d  p  H  • 

p  d  3  d 

ch  ^d  ^  P  P 

d  d  P  o5  d 

'd  d  P 'd 

p  d 

CO  (0  d  Ml  P 

p  G  O  a  G 

O  43  d  d 

Vi  P  to  P  P 

d  P  d  O 

fO  P  O  P  P 

a 'd  Ik  p 
d  d  2  d  <H 

d  o  p  >  d 

u  u) 

w  _  M  d  G 

a  P  43  P 

p  d  w  p 
o  d  P  fH 

d  Vi  X  d  O 

>»p  d  d 


d  d  P  d  d 

O  Vt  p  o 

p  p  d  d 


^  ft 

d  d  >  & 

u  P 

«  a  ^  -p 


Odd 

p  to  'd 

-eft'-' 

>  ft  Q 

Vj  P  & 


d 

d  ^  d 
A  o  M 
p  o 

p 

P  (043 
O  to  P 

>i  O 

Vi  d  P 
P  O 
d  P  to 

a  p  d 

O  d  p 
d  k  to 
to  d  d 

A  p 
d  d 
P  CO  Vi 
P  d 
P  >> 

P  P 

G  G 


P  d 

d  -  P 

p  to  p 

g  •  x: 

>00  0 
P  ‘H 
d  pti  p 


ol  Vi  d 
dJ  d  P 


d  o  to 
o  *H  d 

p  U) 
p  d  G 
d  Vi  d 

P  d  P 
d  P 
CQ  d  (0 


g(S 


to  d  • 
p  d 
p  o 
p  d 
d  d  P 

Jd  G  H 

p  3 

p  to 

d 

d  d  d 

P  P  H 

P  P  CD 
d 

d  P  P 

u  o 

d 

PGP 

OOP 

p 

P  to  P 
d  G  p 
p  d  p 

at5  =* 

d  d 

d  o 

p  d  -H 
^  P  U) 
p  d 

.4.  ^ 

d  o  ^ 
o  d 

PGP 
P  O  cd 
d  P  H 
^1  p  d 

ao  ft 
d  d 
d  to  to 
(0  Vi  • 
d  d 
P  P  P 
o  d  p 

p 

d  P 
to  d  o 
d  P 
d  P  d 
o  ^ 
d  to  'O 

p  d  d 


P  'd  Vi 

■3  « 
a  o  ^ 
d  o  d 


d  CO  d 
d  o 

Sp  p 
p 

^  p  d 

"II 

'd  CO  d 
d  d  to 
d  o 

POP 


'd  <  to 
P 


P 

'd  o 

d 

p  p  p 
o  G  P 
od  d  d 
P  »d  3 

p  d 

c0  d  *. 

A  d 
d  d  H 
P 'd 
p  d  d 


d  3 

p  d 
d  P  -4 


d  o 

d  d  H 
P  d 
p  to  d 
p 

P  to  P 
o  d 

d 

d  d  p 
^  G 
'd  p  G 

d  H  o 

p 

d  p  p 

^■§.3 

p  p 

d  o 
u  d 
p  p 
CO  P 


d  X  d 
CO  O  O 

O  Pi  -H 
P  d  M 

p  § 
d  d  Vi 
p 
p 


p  CO  d 
p  cd  P 

h  '* 

&  d  ^ 
d  >b  ft 
tO^v^ 

P  O 


p  d  gj 
d  o  ft 

d  p  d 
u  to 

&  d  p 

ft 'd  o 

(d  d 
p  d 
«  P  ft 
d  >»  S 
d  o  p 


p 

d  ° 
d 

»d  o 

d  O  P 
p  p  p 
d  d 
d  d  > 

>  o  M 

d  p  d 
Vi  to  to 
d  P 
CO  Vi  O 
d 

P  P  P 

Ml 

£5  a 

d  P  p 

CO  d  d 
P  d 

i:i 

CO  P  ft 

&  a 

O  P 

•  p  B 

2 

p  P  d 
P  o  > 
o  d 
o  P  +2 

o  P  d 
P  £b  p 

p  5 

d  P  G 
p  o  ^ 

•d  s  p  G 
d  o  d  d 
d  d  h  d 
d  d  ^ 
d  ft  o 
o'  d  CO 
d  d  CO 

•Q  h  c 

a  P  P  d 

2  i  S9 

d  P  d  d 
to  o  P 
to  P  P  P 
'd  P  P  p 
P  P  o 
O  P  CO  to 

S  d  §  d 


to  Vt 

d  o 

o  P  d 
p  p 

p  to  P 
O  P 
d  P  p 
CO  d  d 
to  d 
o  d  to 
P  Vi  d 

^  h 

P  P  Ck 
p  d 
'd  <:  Vi 
d 


cad 

Vi  O  O  H 
d  P  Vi  3 
'd  P  P 
d  d  CO 
p  k  P  p 
P  gS  C  P 
>>  ft  d  d 
o  d  h  (0 
s  (Odd 
P  u 
d  *4  P 


CO  II  'd 

d 

d  <D  -X  • 

P  w  k  to 


I  d  El 
H  C  ft 

d  O  P 

d  d  2 
P  to 

P  o  c 
d  o 


c  p  d 
o  to 
p  d 
p  o  d 


p  P  >> 
o  o  o 
p 

p  d 
PGP 
d  p  p 

p  8i  d 

o 

to  d 
p  p  > 
P  P  0 
d  p 
to  P  P 
d  o  . 


POP 
o  P  o 
p  d 

c  d  p 

OOP 

- 

5  4.5 

P  J3  +> 
d  p 
to  P 


■d  d  > 
d  d 

p  d  -d  H  I 
d  Vi  d  d 

d  3  3  P 

to  P  P 

d  P  Vi 
h  d  k 
ft  d  d 

d  P 

d  H  p  p 


Vi  >»  d 
d  Vi  P 
>>  d  C 
d  d  d 


d  ft 
o  ft  d 
o  P  o 
Vi  p 
d  P  P 
to  d 
O  >>  H 


d  P  o 
>  d 
d  V|  d 


1^5 


d  p  p 
CO  o  to* 

p  • 

<L)  to  P  H 

P  p  d 


PGP 

d  d  P 


o  p  o  o 
o  c  o  o 


ro  d  Vi  d 

p  3  o 

•  O  d  p 

to  d  ft  p 

>,  dl  P 

ft  d  d  to  I 
P3  d 
d  k  d 
•H  P  d  ^1 
p  >>  p 
d  d  d  .  I 

3  P  P 

o  P 

p  p  >»  p 


3  ;»  0) 
p  to 
•  Cm  G  P 
d  p  O 
;  O  d  Cm 
•H  P 

p  d  • 


U  u  VI 

;  p  d  d 

I  Chi  d  3  ^d 
I  o  p  E-C 
I  ^  d'^ 
C  >»  Vi 
*  O  H  H 

I  P  d  ft 

I  P  d  a  V 

d  d  d 
I  o  3  P  r- 
I  O  O  .CM 
(  p  P  P  • 

•  d  ^ 

»  d  Vi  d 

I  p  3  >  -v 

IPG  d 
I  p  d  P 

I  c  a  P  p 

I  o  d  p  d 


c 

d  O  Vi 
P  O 
4-1  P  Cm 


d  P  C 
POO 


P  Vi 
(Odd 
to  >  c 

a°  ^ 

c  P 

POO 


^ § 
POP 
d  d 
CO  d  P 
d 

Vi  to 

u  u 
3  d 
o  p 


p  d 
G  d  d 


P  o 

O  P  <0 


P  d  P 
to  d  o 
d  P  p 
OOP 
Vi  d 
p  p 
P  4>  Vi 
d  p 


o  P  d 

G  p  ^ 


Vi  ftp 
d  d  p 
Vi  O 
(OOP 


Vi  Vi  > 
P  d 
I  P  to 
p  p  d 


^  p  d 
6 

Odd' 
Vi  P  C 
ft  P  d 
Vi 

ft  P 

o  o 


8>  ^  §  .  R 

P  ft  ^  P  ^ 

0)  d  3 

p  d  ft  >  ^ 

p  3  o  u 

ft  d  • 

ViP  P  o  d 

5  p  e3  d  i  : 

ft  P  W)  o  « 

d  to  c  p  I 

dto  d 

>  O  d  Vi  Vi 

k  p  P  d  1 

d  X  Eh  d  d 

to  to  to  d  •< 

P  »  Vi  p 

O  fO  »  ffl  P  • 

(0  P 

CO  >»  Vi  O 

d  P  d  d 

>  d  p  p  d 

p  a  p  p 

a  d  Vi 

P  Oft 

•  X  eg  ft  o 

to  o  d 

3H  k  p  p  c  ' 

ft  ft  o  c  o 

n 

p  d  p  d  ^ 

d  03  O  Vi 

d  >  d  3 

Joppa 
o  P  P  p  d  , 

p  d  d  d  CO 

to  3d 

to  Vi  P  , 

Vi  P  d 

G  d  P  ft  C 

O  P  d  o  O  - 

pa  p 

+>  3  p  >»  +5 

d  G  d  P  p 

H  p  to  , 

d  w  to  d  c 

A  d  d  P  d 

d  P  P  o  Vi  - 

CO  O  M  Hi  p  - 

^  &  a  ^  oj 

Sd  d 

03  d  P  p 

O  Vi  P  O 

p  P  d  p  I 

P  p  P  CPI 
p  d  ft  P  > 

CO  3 

d  Vl  to  Vi 

oj  p  (UP  o  * 

Vl  d  P  ft 

Eh  pc 

d  O  O  to 

Vl  p  d 

3  p  p  P 

P  P  ‘rH  P 

Vl  d  to  d 


for  a  large  reinge  of  conditions  and  the  attached  turbulent  or  transi-  with  decreasing  flare  angle,  with  wall  cooling,  and  with  increasing  unit 

tional  boundary  layer  is  quite  thin  downstream  of  reattachment.  It  is  Reynolds  number;  each  effect  is  apparent  from  Pig.  4.  The  type  of  sepa- 

interestlng  to  note  that  the  Reynolds  number  based  on  separation  length  ration,  pure  laminar  or  transitional,  had  no  apparent  influence  on  the 

shows  the  same  trends  with  unit  Reynolds  number  and  wall  cooling  (de-  geometry  over  the  range  of  variables  in  this  Investigation.  The  varia- 

creasing  Rej  with  wall  cooling  and  decreasing  unit  Reynolds  number)  as  tion  of  separation  length  with  unit  Reynolds  number  is  presented  in  • 
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